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1. INTRODUCTION 

In Islamic law inheritance science is called Al-faraid science oyi ale, In Arabic, the word Faraid 
cil sis plural of the word Frida +24 which is a share determined by Islamic law for each one of the heirs. 
Al-faraid science refers to everything related to inheritance. It is the jurisprudence of inheritance and 
mathematics which is necessary to know the right of each one of the heirs. Islamic law took care of the issue 
of inheritance and considered it as important part of Islamic jurisprudence. The reason for interesting 
inheritance is that it deals with the affairs of life that related to money, which is the nerve of life [1]-[6]. 
Many references arranged tables to simplify understanding the science of Al-faraid [1], [2], [5], [7]. Such 
tables must include all possible heirs. Mostly the share for each heir is found. Some tables show the verse for 
each case. Really all researchers on this domain depend on verses of Al-Quran. All heirs and their 
relationships are found in Al-Quran; verses; 7, 11, 12 and 176 in Sura Al-Nisa [7]. 

Al-faraid science deals with inheritance issue which may be found as a written text. Usually, people 
describe the case of inheritance by short text, which is unstructured text. Natural language processing 
techniques analyze unstructured text to extract data and information from its content. Text mining, in other 
words; text data mining is the intelligent text-analysis. It is an example of Natural language processing 
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techniques. It analyzes unstructured text and extracts information from it. So it is one of the most complex 
analysis tasks. Inheritance issues texts mostly written in Arabic language. Arabic unstructured text analysis is 
faced with many challenges because of the complexity of this language. It is morphologically rich language 
[8]-[14]. Implementing such job needs high skills in domain of Arabic text analysis. Many text analysis 
systems are proved in previous works. Arabic diagnosing expert system shell (ADESS), Knowledge 
Acquisition and hybrid inference with a stem-based approach (KISB), and root-stem approach in general 
analyzer system for Arabic language (RSGAS) provide analysis systems to prevent; typos, duplication, and 
inconsistent rules [15]-[17]. They were successful in discovering the wrong words and the similarity in 
meaning for phrases. Other previous work [18] merged statistics and many linguistic approaches to perform 
keyword extraction. Other one [19] performed text summarization. The previous work [20] had built high 
accurate method for testing text similarity. The previous work extracting numerical data from unstructured 
Arabic texts (ENAT) extracts numeric data from Arabic unstructured text [21]. 

Any inheritance problem includes specific features. The main feature that must be found is heirs and 
their relationship with died person, gender of each one is very important to calculate the exact share. Some 
problems may include other features such as gender of died person, marital status, and information about the 
inheritance [6], [22]. To clarify these features 60 examples are collected, see Figure 1. Heirs are marked with 
double under line, while a dead is marked with single under line. The inheritance, when found is marked with 
bold under line. 
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Figure 1. Examples of inheritance issues 


Many novelty articles interested with inheritance in Islamic law [23], [24] but not at the domain of 
applying artificial intelligence. Researchers’ search on websites proved that there are no novelty articles 
treats the inheritance issue as Arabic unstructured text. Instead, there are many software applications 
dedicated to solve inheritance issue [7], [25]-[29]. But some of them described as testing version, incomplete 
and available of error such as [26], while the others looked as complete and has no error. All mentioned 
applications include software constructed to solve inheritance issue. The researcher studied them and found 
that they are receiving features manually. All of them provide empty fields that specified to issues. There are 
notes to tell user for which issue the field is specified. After receiving all required data, the verses that 
contain Islamic rule which is dedicated to current case must be displayed. Then Aza calculate and display the 
share for each heir. The users of such applications; people asking about inheritance issue, they have to break 
up the problem into fields and have to know each field where to be input, to achieve right answer. They have 
to understand How to run the application. 

This work applies a new idea, which is represented by developing new algorithm; inheritance 
issues’ features extraction using Arabic text analyzer (IFAA), it provides the ability of receiving inheritance 
problem as a characterized text written in Arabic language which is unstructured text. In this case, text 
mining task is necessary in order to extract all features. Task of text mining requires applying Arabic 
analyzer system. So the aim of this work is to solve the inheritance issue that received as unstructured 
characterized text. The plan is to construct a dedicated Arabic analyzing system to perform the tasks; 
extracting heirs, recognizing the kinship with a dead, extracting amount of legacy if found. 


2. INHERITANCE ISSUES’ FEATURES EXTRACTION USING ARABIC TEXT ANALYZER 
ARCHITECTURE 

The proposed method IFAA is stands for inheritance issues’ features extraction using Arabic text 

analyzer. Its architecture is decomposed into four main components; central unit, analyzer unit, the heir-table, 
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and ENAT method, see Figure 2. Following sections describe IFAA main components and subcomponents in 


details. 
ENAT method 
(with its dictionary) 


Interactions to perform analysis 
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Figure 2. IFAA architecture 


2.1. IFAA heirs-table 

As mentioned before; there are many and many types of heirs. Each one of theme has a different 
rule to apply the inheritance operation. And each one of them has a specific share that differs from others. 
IIFFA heirs-table is constructed depending on Al-Khatrawi which divided heirs into fourteen males, and ten 
females [30]. It is important to talk about the two terms branches and origins. Branches term is used to 
indicate that the heir is a branch from the inherited person, such as; son and son's son. Origins term is used to 
indicate that the heir is an origin for the inherited person, such as; father and grandfather. IFAA build a good 
structure to solve the problems; by saving all possible heirs. The structure looks like a table, in which each 
type of heirs has a specific row, so it is called heirs-table, see Table 1. Each type of heirs is described with 
five fields, as listed below. 


Table 1. IFAA heirs-table 
h-r 


g-sym r-sym h-ds co-sym 
Goa Son S integer Sco 
G6a son’s son Ss list of integer ScoL 
G5a Father F boolean null 
G9a Grandfather Gf list of boolean null 
G7a Brother B integer Bco 
G7a, G8a brother by father Bf integer Bfco 
G7a, G8b brother by mother Bm integer Bmco 
G6a, G7a brother's son Bs list of integer BscoL 
G6a, G7a, G8a  brother's by father son Bfs list of integer — BfscoL 
G10 Uncle U integer Uco 
G10, G8a uncle by father Uf integer Ufco 
G6a, G10 Cousin C list of integer CcoL 
G6a, G10, G8a cousin by father Cf list of integer CfcoL 
G4a husband H boolean null 
G6b daughter D integer Dco 
G6b, Goa son’s daughter Ds list of integer © DscoL 
G5b mother M boolean null 
G9b, G8b mother's mother Mm boolean Co 
G9b, G8a father's mother Mf boolean Co 
G5b, G5a, G5a father's father's mother Mff boolean Co 
G7b sister Sis integer Sisco 
G7b, G8a sister by father Sisf integer Sisfco 
G7b, G8b sister by mother Sism integer Sismco 
G4b wife WwW integer Wco 


a. Group symbol field let g-sym; it is the symbol that refers to the group of words at IFAA dictionary, to 
which the heir belongs. 

b. Heir relationship field let h-r; it is just for describing the relationship that relates the heir with died 
person. 

c. Relationship symbol field let r-sym; just for providing a symbol to be used for referring to the heir. 

d. Heir data structure field let h-ds; it determines a suitable structure to contain the heir. Because of 
differences among hairs, different types of structures may be used, as follows: 
- The heir may be a single person such as; wife and husband, so a boolean is suitable to tell whether the 

heir is existing or not. 
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- The heir may be a list of single person such as; grandfather —different levels of grandfathers-, so list- 
of-boolean is suitable. 
- The heir may be a number of persons such as; brothers and sisters, so an integer is suitable to save the 
number. 
- The heir may be a list of persons such as; sons of son —sons in different levels-, so the suitable 
structure is list-of-integer. 
e. Counter symbol field let co-sym; it is just a symbol that refers to the counter responsible for counting 
the counted heir, such as sisters and brothers. While uncounted heir such as husband has no such 
symbol, so null is used. 


2.2. ENAT method 

ENAT stands for Extract Numerical data from Arabic Texts. ENAT component is a complete 
proved system. It is taken from the previous work [21], which is passed in manipulating numeric words 
written in Arabic language. Current work needs ENAT to recognize numeric words and extract numerical 
data, here; that is very necessary because numerical data comes frequently in inheritance problems, as shown 
in examples at Figure 1. Through implementing jobs at current article, ENAT will be called; which tests the 
stems, if finds numeric data, then returns its value. 


2.3. IFAA central unit 

The central unit works as system interface. It receives inheritance problem from external 
environment. The problem is an Arabic text that includes set of heirs and may be the amount of inheritance. 
Central unit interacts with IFAA analyzer unit, which performs analysis and then extracts the problem issues. 
Central unit interacts with IFAA heirs-table to construct a table of heirs for the current problem. 


2.3.1. Central unit connections with analyzer 

A stream of characters is received from external environment. It is waiting for analysis process, but 
before that; some pre-processes must be done; firstly performing tokenization which means converting 
characters into list of words, and secondly removing stop-words. So, two lists have provided from the 
previous work RSGAS (Abeer et al. 2014); list of delimiters to perform tokenization task, and list of stop- 
words to perform recognizing stop-words. Now the central unit connects with the analyzer to transmit the list 
of words. After performing analysis, two issues will be extracted; firstly is list-of-heirs, and secondly is 
amount of inheritance. The central unit receives all extracted issues from the analyzer. List-of-heirs is a list of 
compound object h-co-obj which is decomposed as follows: h-co-obj (r-sym, level, count), where: 

—  r-sym is the symbol that specified to a specific heir, as found in heirs-table. 

— Level is an integer number to recognize depth-degree of the relationship. For a relationship such as wife 
or husband; level value is -1 to indicate that there is no level. For a direct relationship such as son or 
father; level value is zero. For an indirect relationship such as son's son or grandfather; level value 1s 
more than zero. Figure 3 illustrates some examples about the assignment of values to level. 

— Count is an integer which represents the count of this heir. As an example the word ot includes count 
—2 for daughter heir. 


father - 
father l 
father D 


died —— Wile -J 


Figure 3. Assigning values to level 


2.3.2. Central unit connection with heirs-table 

Now list of heirs stayed at central unit, which starts interaction with the heirs-table to get a complete 
copy of it. Central unit must improve that copy; to produce a new version dedicated for the current problem. 
The new version is called current-table. Central unit analyses the list of heirs that were received from 
analyzer unit. It studies the effecting of each heir on the current-table. Flowchart 1 is responsible for 
performing the task of current-table construction, see Figure 4. 
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Heirs-table, heirs-data-structure E 
Heirs-Table 
current-table = heirs-table 
Depending on heir-data-structire update current-table.co-sym 


current-table. heirs-data- 


Input list-of-heirs from analyzer unit 


current-table. heirs-data-structure. list-of-heirs 
Depending on list-of-heirs & heirs-data-structure update current-table.co-sym 


current-table 


Figure 4. Flowchart 1: current-table construction 


2.4. IFAA analyzer 

IFAA analyzer is a stem-based analyzer dedicated for inheritance problems. Its tasks are; extracting 
list of heirs and extracting amount of inheritance. Analyzer unit interacts with central unit and the heir-table 
to perform its tasks. IFAA analyzer is decomposed into four subunits; analyzer center, dictionary, stemmer, 
and sections analyzer, see Figure 5. 
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Figure 5. IFAA analyzer unit 


2.4.1. Analyzer dictionary 

IFAA analyzer is provided with dictionary, in which all Arabic words that may be used in 
inheritance problems are stored. Analyzer dictionary is a stem-based, which means that stems of words are 
stored. Because of the limited range of words in this work, stem-based approach is preferable than root-based 
approach. Many examples of inheritance issues were collected as showed in Figure 1. The examples are 
studied and all possible words have been collected. Words in the dictionary were classified according to their 
purposes. 

All previous works’ dictionaries divided words into two main classes; verbs and nouns. While, for 
current work; the studying of all possible examples shows that; verb-chunks are not important, because all 
heirs are noun-chunks. As shown in examples, verb-chunks either for telling that a person is died, or telling 
that there are heirs. The task here is to search about heirs, and they are all found in noun-chunks. So, IFAA 
dictionary does not be classified into verbs and nouns. IFAA dictionary classified words into ten groups, see 
Table 2. These groups are classified into two main classes: 

— . Keyword class includes all stems that distinguish the standard structure of the inheritance problem. 
— Heir class includes all stems that refer to the heirs. 
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Table 2. IFAA dictionary table 


g-sym g-title g-purpose Stem-co-obj 
Stem Flagcount Stem Flag count 
Gl Died group referring to the died person Cua -1 "T -1 
a -1 wisi -1 
as -1 cii -1 
deo -1 ğü -1 
cll -1 daly -1 
EE Er EUN 2j 
G2 Heir keyword Keywords refer to the heirs Eg: -1 ciis -1 
oe -1 4 -1 
W 4 i 
G3 Inheritance keyword Keywords refer to inheritance Ay -1 ak -1 
255 -l Aus -1 
dl mI dus -1 
diy 1 44 7 
Aus -1 AS à -1 
ESS) -1 BS -1 
Ulna -1 ej -1 
35 -1 cata. -1 
4 -1 W -1 
G4 Husband group Stems refer to heir (describe husband or wife relationship) Sub-group a | 
to) -1 lass -1 
Sub-group b 
ias) 1 Osis 55 2 
Sle 55 -2 ous 55 2 
Yass 2 ety) 2 
G5 Parents group Stems refer to heir (describe parents relationship) ; Sub-groupa _ 
ol -1 It -1 
3s -1 a =] 
Jal s -1 
; Sub-groupb — 
al Ei ui E 
sally -1 
c 
gals 2 ops 2 
lal 2 
G7 Brother! group Stems refer to heir (describe brother or sister relationship) Sub-group a ; 
€ 1 ul 1 
sl 1 E 1 
cài 2 oii a2 
lal 22 S 2 
osi 2 oi 2 
5al 2 
G8 Brother2 group Stems tell about brother or sister relationship; from one parent, Sub-group a 
or from two parents 
eg -1 as -1 
of -1 eal -1 
Sub-group b 
ball Jl ef] e 3 
Sub-group c 
Q&A 2 ye 2 
odas 2 2 
BEN 2] -2 
Al gl 2 2 
ial 2 2 
G9 Grand group Stems refer to heir ( describe grandfather relationship) Sub-group a 
> 1 ous 2 
(9 2 
Sub-group b 
i 1 ooa 2 
Om 2 
G10 Uncle group Stems refer to heir (describe uncle relationship) ac 1 ohe 2 
ome 2 easi -2 
uc 2 ee 2 
eo -2 
G6 Son group Stems refer to heir (describe Son or daughter relationship) Sub-group a . 
ò 1 S 1 
oua 2 coil 2 
ot! 2 sul -2 
Sub-group b i 
cu 1 us 1 
ost 2 oly 2 
qi 2 cu -2 
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Table 2 is IFAA dictionary table. For each row in the table there is a group of words, for example, 
the fifth raw has many words that may refer to the father, such as (Wf. The table contains row for each 
one of possible heirs. In addition to heirs-words groups, there are several other groups. The other groups deal 
with words used to one of the following purposes: 

— They tell about died person such as 4-5 «ile 

— Start to list the heirs, such as 2 «ve. 

— May be word to describe the brothering relationship, such as eS «di 
—  Ormay tell about the inheritance, such as 255 «4)/ 

As shown in Table 2, the dictionary has four fields. First three fields are; group symbol g-sym, group title 
g-title, and group purpose g-purpose. They are used to describe about the classification. Such fields are necessary 
to facilitate the dictionary manipulation during this work. The fourth field contains all stems. The stem is presented 
by compound object stem-co-obj, it has two parts; one for the stem-word, and another for counting. 

stem-co-obj(stem, flag Count) where: 
stem is a stem-word in Arabic language, which is used in inheritance issues. 
flagCount (fco) is an integer value used as a flag to indicate whether the stem is a countable word or not. It is 
also used as a flag of the prefix » when its value is a fractional. 

Really the flagCount is according to the usage in inheritance issues, not according to Arabic 
language rules. For example, the word ‘¢ could be countable word according to Arabic language rules, by 
using the stems (Cus /7* , OS 57", and *e/5;^). While in inheritance issues it is impossible to be countable. 
The reason is that if a wife is died, then there is only one -on live- husband who must inherit a dead wife. So 
the flagCount may be one of the following values: 

—  -lor -0.1 for all uncountable stems, for example c 5»5' and ‘al’. 

— lor O0.1 for all stems that refer to single, for example, ‘= and ‘è’. 

—  2or 0.2for all stems that refer to two heirs, for example, ‘o and ‘ossi’. 

—  -2 or -0.2 for all stems that refer to more than two heirs, for example, ‘4 and ‘Gls 55’. Such heirs 
require numeric word to count them; it may be before or after the stem for example, Stas) 420”, 


2.4.2. Stemmer subunit 

Stemmer analyzer receives an Arabic word from analyzer central subunit. After performing stemming 
analysis; it returns the stem compound object stemG-co-obj. That contains the stem with its specifications. 
stemG-co-obj(stem, g-sym, fco) where: 

— stem is the Arabic stem as stored in IFAA dictionary. 

—  g-sym is the group symbol of the stem as stored in IFAA dictionary. 

— fco is the flagCount of the stem as stored in IFAA dictionary. 

Stem analyzer searches the dictionary trying to seek the word with its specifications. A word may be a stem, 
so it is found directly, or à word may be a stem with affixes, so it applies Arabic morphological rules to 
perform word analysis and then seek the stem with its specifications. In stem-based approach any word is 
decomposed into (prefix, stem, and suffix). Flowchart 2 performs the stemmer tasks, see Figure 6. 

All prefixes and suffixes in Arabic language were collected at the previous work KISB [16]. Test 
was done to determine a sub-list of them that are necessary for current work. Each group of dictionary's 
words is tested alone. Table 3 shows the IFAA-prefixes pre and IFAA-suffixes suf grouped according to 
IFAA dictionary groups. Current work affixes is limited because of the limitation of used words, in addition 
to the limitation of tenses. Only past tense is suitable with such issues, because a person cannot inherit from 
any person that is on live now, so all collected examples were in past tense. 


Table 3. IFAA prefixes and suffixes 


g-sym pre suf 
Gl acies a: c 
b: JI b: c 
G2 a: cg ara 
b:Jü «Js Lacs «dl b: 
[onn 
g-sym pre suf 
G4, G5, G6, G7, G9, GIO. Shs «D Je «Dis craig cl Uo 
G8 Lag c3 clas cog cla co 
G3 a: je ara 
b: dé «Js Lacs «Ji 
[A 
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Input Arabic-word 
IFAA prefixes 
IFAA suffixes 


: I ee 
g-sym, g-title, g-purpose, stem-co-obj(stem, flagCount) 
IFAA dictionary 


Is Arabic-word= 
[IFA A prefixes]- stem-co-obj stem+[IFAA sufexes] 


StmG.stem = stem-co-obj.stem StmG.stem = Arabic-word 
StmG.g-sym- g-sym StmG.g-sym- null 
StmG.fco = stem-co-obj. flagCount StmG.fco =-1 


StmG.fco-StmG.£o'10 


Figure 6. Flowchart 2: stemmer tasks 


2.4.3. Sections analyzer subunit 

All collected examples that showed at Figure 1 has been studied. It was important to build a suitable 
structure that could be applied on the examples. This work suggests a suitable standard structure; which is 
decomposed into three main sections; died person section, heirs section, and inheritance amount section. 
Sections analyzer subunit puts the list of received stems; list of stemG-co-obj, in the standard structure by 
recognizing the three sections, as shown in Figure 7 that shows an inheritance issue example in Arabic 
language, Figure 7(a) specifies the group for each word in the example, while Figure 7(b) shows the three 
standard sections. All collected examples are started with verb-chunk. It is just to tell that a person has been 
died. So it could be neglected, because it has no effect on heirs and their shares. Next to the verb-chunk, 
mostly there is a word refers to the heirs. So this part of text is important and must be saved in a suitable 
form; list-of-heirs, as mentioned before in this paper. Next to heirs, information about amount of inheritance 
may be found. So a buffer is needed to save the amount of inheritance. 

Flowchart 3 implements sections analyzer jobs, see Figure 8. The input is the list of stemG-co-obj, 
which is received from the analyzer central subunit. The output is the three standard sections; died person 
section Sec1, heirs section Sec2, and inheritance amount section Legacy. First job is to extract died person 
section. Second job is to test existing of heirs. So there is a sub-section for each heir, which must be checked 
to extract number and extract relationship specification if found. Numeric data is tested by using ENAT 
method. Heir sub-section is one compound object of type h-co-obj, but it will be two heirs in case of the 
parents. Third job is to extract value of legacy which is calculated by using ENAT method. 


noun-chunk list of keyword died person section 
refers to keyword of verb- i a 

Meu .noun- «refers to + : N heirs section 
amountof inheritance Chunks heirs chunk inheritance amount section 


inheritance 


ex: 
En ayh ggd ont Gly aly oly Sasi dis) day che 


option (may 


96 eot cxi) Note: The structure is for Arabic sentence, so its direction Är Gs Gg ad Sty sly y AA) MAS URS me 
starts from right. to. left. 


(a) (b) 


Figure 7. Inheritance issue example in Arabic language; (a) shows the group of each word and (b) recognizes 
the three standard sections 
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Input: List ofstemG-co-obj Lets StmL 


Is StmL..g-sym!=G2 && Fl-true 


Yes 
Secl=Secl+StmL..stem 


Depending on StmL, recognize har(s)-type 


Call ENAT to determine numberofheisLetk | Yes No | Fi=false 
‘Add heir(s) to Sec? F3=true 
i=itk jl 
Yes No No 
i=i+] - 


Yes 


Sec], Sec2, Legacy Call ENAT to convert L into integer 
E number represents the Legacy 


Figure 8. Flowchart 3: section construction 


3.4.4. Analyzer central subunit 


Analyzer central sub-unit receives list of Arabic words from IFAA central unit. It provides 


interactions among dictionary, stemmer, sections analyzer, and other main components to perform following: 


3. 


Extract stems from Arabic words. 
Put the current problem in the standard form and recognize its sections. 


So, it will be easy to extract list-of-heirs and the amount of inheritance that must be returned into IFAA 
central unit. 


RESULTS AND DISCUSSION 
This work is an attempt to build a dedicated Arabic analyzer for inheritance problem that is received 


as unstructured text. Manipulating unstructured text and performing mining tasks is a big challenge. A 
previous work ENAT passed in extracting numeric data from unstructured Arabic text. Because of 
inheritance problem, as well as any unstructured Arabic text; may include numeric word within it, so IFAA 
make useful of the proved work ENAT. The behavior of IFAA will be shown by follow the analysis of 
examples 1..6 that shown in Figure 1. Each example represents Arabic unstructured text. IFAA receives the 
text by its central unit which performs preprocessing and results list of words, as shown in Table 4. 


Table 4. Preprocessing job on received text 


Ex.No. List of words 

w.10 w.9 w.8 w.7 w.6 w.5 w.4 w.3 w.2 w.l 
1 Om pe Ak d, cls b 68,5 Sy I ah 
2 as yi ds X5 cb lls oc day is 
3 Jü» osl aly as ey o cub, og el oe qii 
4 M5 eb; ^ cj Chai Cus of 8l yal cg 
5 Gui; ^x, fess oD) cus eu oe da, is 
6 Jul als AME Alias Ù ais gaY a oe Cus 


List of words is transmitted into the analyzer unit, at which the first job performed is stemming 


analysis as shown in Table 5. The output of this job is list of stemG-co-obj. That contains the stem of the 
word with its specifications; stem, group, flagCount. 
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Table 5. Stemming analysis of Arabic words 
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Ex.No. List of words 

w.10 w.9 w.8 w.7 w.6 w.5 w.4 w.3 w.2 w.l 
1 word QE ie Faved lds els Vs lasd cS Bs sÍ yal cuis 
stem ferry Ac Fad In el Gi 55 Ay sÍ yal Gl. 

group null null null G3 G7a G5a G4a G2 null GI 

fco -1 -1 -1 -0.1 0.1 -0.1 -1 -0.1 -1 -1 
2 word ås j al, i555 eb nls oe de asi 
stem äs j al ias) el Oll s oe deo ET 

group G3 G3 G4b G7a G5c G2 null Gl 

fco -1 -0.1 0.1 0.1 2 -1 -1 -1 
3 word ü» gale Al, ees oy eai, m el oe qii 
stem oua Os al ac oy sl wy el oe PES 

group null null G3 G10 G8a G7b G8a G7a G2 Gl 

fco -1 -1 -0.1 0.1 -1 0.1 -1 1 -1 -1 
4 word 5 ols cass GÀ zu oe al jl cài 
stem E = T3) ase 2 ue al jal cj 
group G9a G5a G4a G8c null G2 null Gl 

fco 0.1 -0.1 -0.1 -2 -l -l -1 -1 
5 word (RÀ, s ÀR355 oy L5 zu oe de» oisi 
stem E E ias oJ Le zu oe de gis 

group G7a G9a G4b G6a G6b G6b G2 null Gl 

fco 0.1 0.1 0.1 1 0.1 1 -1 -1 -1 

6 word Ak 45 — A») atl (Qi ^ Ja Ax oe a 
stem ule al da YI oly ll o Bp o oe Cua 
group null G3 null G6b null Goa null Goa G2 Gl 

fco -1 -0.1 -1 -0.2 -1 0.1 -1 1 -1 -1 


List of stemG-co-obj is transmitted into section analyzer subunit, at which first job is to extract first 
section, died person section. This job is performed by implementing flowchart 3. Table 6 shows the first 


section for each example. 


Table 6. Extraction of first section 


Ex.No Sec.1 Rest of text 
1 al yal cas ESY pe Ala [m e u IS, d 
null null null G3 G7a G5a G4a G2 
-1 -1 -1 -0.1 0.1 -0.1 -1 -0.1 
2 Jay uiii as j al das) el culls oe 
G3 G3 G4b G7a G5c G2 
-1 -0.1 0.1 0.1 2 -1 
3 isi Jus Oils al ae m eal m el oe 
null null G3 GIO G8a G7b G8a G7a G2 
-1 -1 -0.1 0.1 -1 0.1 -1 1 -1 
4 S cag > e c3 cS c oe 
G9a G5a G4a G8c null G2 
0.1 -0.1 -0.1 -2 -1 -1 
5 Qe o duisi Gas a> Aas) od cu cu us 
G7a G9a G4b G6a G6b G6b G2 
0.1 0.1 0.1 1 0.1 1 -1 
6 — Aula al 4a YI Sky sill ox! J sy o oe 
null G3 null G6b null G6a null G6a G2 
-1 -0.1 -1 -0.2 -1 0.1 -1 1 -1 


The next job is to extract list of heirs. This job needs many steps. Firstly is the extracting of sub- 
section, which represents just one heir, as shown in Table 7. Secondly ENAT is called to extract numeric data 
from the subsection. Thirdly is determining the relationship specification from the subsection. Note that 
numeric data (N) and specification (S) are not necessary exist, as shown in Table 8. The value (0) of N means 
there is no numeric data. The value (0) of S means that there is no specification. The value 1 at example 3 
means that the relationship is by father. The rest of heir sub-section found at field Rh-sub. 

Fourthly more checking must be done to decide the actual details of h-co-obj. Then the result is 
either one heir as shown at examples 1, 3, 4, 5, and 6. Or it may be two heirs as shown at example 2, see Table 
9. Field Heir contains h-co-objs of first heir sub-section. 

Loop at flowchart 3 is repeated extracting all heirs and the rest of text may contain the amount of 
inheritance, so ENAT method is called to extract the numeric data if found and then saved at the third 
section, as shown in Table 10. Section 2 detailed into heirs with their h-co-obgs. 
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Know the central unit receives list of h-co-objs and the amount of inheritance. Next job is to 
construct current-table by implementing flowchart 1. The current table is established by copy heirs-table, at 
which all flags false and all counters equal to 0. Then, updating must be done according to list of h-co-objs, 
as shown in Table 11. That was the last job; the output of IFAA has been achieved. 


Table 7. Extract a sub-section represents heir 


Ex.No first heir sub-sec Sec.1 Rest of text 
1 Per al yal le ye Xe Acai m el al 
G4a null null null G3 G7a G5a 
-1 -1 -1 -1 -0.1 0.1 -0.1 
2 calls is aS S 4 das) el 
G5c Jay G3 G3 G4b G7a 
2 -1 -0.1 0.1 0.1 
3 ex el wis Jü» O xls 4 e m eal 
G8a G7a null null G3 G10 G8a G7b 
-1 1 -1 -1 -0.1 0.1 -1 0.1 
4 Aaii cus 8l yal cà gi as cá Z3) 
G8c null G9a G5a G4a 
-2 -1 0.1 -0.1 -0.1 
5 oh day isi Gas > das) o zu 
G6b G7a G9a G4b G6a G6b 
1 0.1 0.1 0.1 1 0.1 
6 JoY o cus Jub 4 AY eu (Ul o 
null G6a null G3 null G6b null G6a 
-l 1 -l -0.1 -l -0.2 -1 0.1 


Table 8. Extract numeric data and specification from the heir subsection 


Ex.No S N Rh-sub Sec.1 Rest of text 

1 las) Bh yal GLa Ou. ode Aus. n e cal 
0 0 G4a null null null G3 G7a G5a 

-1 -1 -1 -1 -0.1 0.1 -0.1 

2 VE qi as j 4 SE el 
0 0 G5c de G3 G3 G4b G7a 

2 -1 -0.1 1 0.1 

3 el Ài Jü» Os. al eB zx zai 
1 0 G7a null null G3 G10 G8a G7b 

1 -1 -1 -0.1 0.1 -1 0.1 

4 [un FTO sÍ al Cg M ai Z3) 
0 6 G8c G9a G5a G4a 

-2 0.1 -0.1 -0.1 

5 ou dao dis Gas > ias od cu 
0 0 G6b G7a G9a G4b G6a G6b 

1 0.1 0.1 0.1 1 0.1 

6 0 1 Js! oa! e p al Ass YI c QUAM o 
null G6a G3 null G6b null G6a G6a 

-1 1 -0.1 -1 -0.2 -1 0.1 0.1 


Table 9. H-co-obj of first subsection 


Ex.no. Heir Sec.1 Rest of text 
sym lev co 

1 H zÍ -1 Bh yal Ge gum OU gale ul el cal 
null null G3 G7a G5a 

-1 -1 -0.1 0.1 -0.1 

2 F 0 1 Jao gis das) el 
G4b G7a 

M 0 1 0.1 0.1 

3 Bf -1 1 isi EE "n al ae m eal 
G10 G8a G7b 

0.1 -1 0.1 

4 Sis - 6 Bl yal cà gi ES al t5 
G9a G5a G4a 

0.1 -0.1 -0.1 

5 D 0 1 Jay sisi Gas I fas) oJ cus 
G7a G9a G4b G6a G6b 

0.1 0.1 0.1 1 0.1 

6 S 0 1 Cus pr al Ax YI eu itt! od 
null G3 null G6b null G6a 

-1 -0.1 -1 -0.2 -1 0.1 
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Table 10. Results of flowchart 3 


Ex.No Sec.3 Sec.2 Sec.1 
heir sym lev co 
1 15000000 lasd H -1 EI 8l al Gals 
= F 0 -1 
el B -1 1 
2 0 Call F 0 -1 Uso ql si 
M 0 -1 
el B -1 1 
fas) W -1 1 
3 1000000 Fd Bf -1 1 gis 
oY cal Sisf -1 1 
ec U -1 1 
4 0 Aiii Ce Sis -1 6 3l yal cá gi 
T32) H -1 -1 
ol F 0 -1 
= Gf 1 1 
5 0 cus D 0 1 Ja Asi 
ol cs Ds 1 1 
fas) WwW -1 1 
ES Gf 1 1 
Gas B -1 1 
6 1000000000 JÒ o S 0 1 cua 
(QAI od S 0 1 
day YI) Gly D 0 4 


Table 11. Updating on heirs-table to construct current-table 
Ex.no Updating on heirs-table 
1 The flag of Father is true 
The counter of Brother is 1 
The flag of Husband is true 
2 The flag of Father is true 
The counter of Brother is 1 
The flag of Mother is true 
The counter of Wife is 1 
3 The counter of Brother by Father is 1 
The counter of Uncle is 1 
The counter of Sister by Father is 1 
4 The flag of Father is true 
The flag of first Grandfather is true 
The flag of Husband is true 
The counter of Sister is 6 
5 The flag of first Grandfather is true 
The counter of Brother is 1 
The counter of Daughter is 1 
The counter of Son’s Daughter is 1 
The counter of Wife is 1 
6  Thecounter of Son is 2 
The counter of Daughter is 4 


The presented implementation of current system includes sis examples of Arabic text. They covered 
different cases of heirs. Current system; IFAA succeeded in applying the suggested standard structure and 
convert the unstructured Arabic text into three sections. IFAA succeeded in analyzing heir section and 
extracts all heirs and determine their numbers and types. Also IFAA will be succeeded with any inheritance 
issue text written in Arabic, because of the flexibility of the suggested standard structure. IFAA test a word, 
if itis a key for a specific section then trying to extract the section. 

So there is no condition for order of sections. IFAA collects all possible Arabic stems in field of 
inheritance, and organize them in related groups. The presented implementation proves that IFAA is a perfect 
analyzer with high accurate reaches to 100%. The limitation of such system just appeared with wrong words 
that may be resulted from typos. The wrong word may be a key, so the section will not be recognized. Or it 
may be heir, so he will not be extracted. Or it may be a number, so this number will be lost. It is good idea to 
merge the spell checker method; that is proved in a previous work, with IFAA analyzer to treat the limitation 
of wrong words for future. 
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4. CONCLUSION 

Extracting features from unstructured text is a challenge. Suggesting a standard structure to convert 
unstructured text into number of structured sections is good process to treat unstructured text. This work 
passed in developing algorithm called IFAA which is Arabic analyzer system that extracts features from 
unstructured text and it is dedicated for texts talking about inheritance issues. IFAA passed in developing 
dedicated dictionary for inheritance issues which collects all Arabic stems related to such problems and 
groups them according to their purposes. IFAA collected all possible heirs and suggested a perfect structure 
to accomplish all possible cases related to heirs. IFAA suggested the standard structure and applied it to 
divide the unstructured text into three sections with full flexibility. IFAA treated cases of numeric words by 
invoking ENAT method. IFAA developed perfect algorithm to recognize heirs and determine their numbers 
and types. IFAA treated the difficulties of using allowed inheritance applications, those that require difficult 
steps to be used. Because of all that; IFAA is a perfect analyzer system for inheritance issues feature 
extraction, with accurate ratio reaches to 100%. There is only one point of limitation with wrong words that 
may be caused from typos. 
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